Z-FA-fmk inhibits effector caspases but not initiator caspases 8 and 10, and demonstrates that novel anticancer retinoid-related molecules induce apoptosis via the intrinsic pathway.
Synthetic retinoid-related molecules (RRMs) have been described that show strong antiproliferative activity and induce apoptosis in cancer cells. These RRMs induce caspase activity independently of the retinoid receptors in Jurkat T cells. We observed that the inhibitor of cathepsins B and L Z-FA-fmk blocks the induction of DEVDase activity, DNA fragmentation, and externalization of phosphatidylserine by selective RRMs. Z-FA-fmk can inhibit caspase activity in vitro and selectively inhibits recombinant effector caspases 2, -3, -6, and -7. In contrast, purified initiator caspases 8 and 10 are not affected, whereas the apoptosome-associated caspase 9 is only partially inhibited by Z-FA-fmk in vitro. These data correlate with the covalent binding of biotinylated Z-FA-fmk to the active large subunit of effector caspases. This selective targeting of effector caspases is also observed in Jurkat cells and has been used to demonstrate that RRMs induce apoptosis through the mitochondrial pathway and activate caspase 8 in a Z-FA-fmk-sensitive manner. Thus, Z-FA-fmk fails to inhibit Fas-mediated activation of caspase 8, but completely inhibits RRM-induced processing of caspase 8. Z-FA-fmk does not prevent the autoproteolytic cleavage of caspase 9 in Jurkat cells and partially inhibits the processing and full maturation of effector caspases induced by the RRMs. Moreover, Z-VAD-fmk and Z-FA-fmk have no effect on the release of cytochrome c induced by the RRMs. Other cathepsin inhibitors elicit no effect on RRM-induced apoptosis in Jurkat cells, suggesting that caspases are the major effectors of RRM action.